Note on the Composition of Soot by Harvey, H. W.
NOTE ON THE COMPOSITION OF SOOT.
BY H. W. HARVEY,
School of Agriculture, Cambridge.
THE value of soot as a manure depeuds upon the ammonium salts
which it contains, as well as upon its beneficial effect on the texture
and colour of the soil, and its power of diminishing the ravages of slugs
and small snails upon a young crop. In various samples which from
time to time have been submitted to analysis the percentage of nitrogen
present has been found to vary within very wide limits, from 05 to 7
per cent., and it is usually stated to be present in the form of ammonium
sulphate; actually it occurs for the most part as ammonium chloride.
The following investigation was carried out in order to throw some
light upon the relation of the general characteristics of a sample of soot
to its nitrogen content. The nitrogen was estimated by Kjeldahl's
method, the values being very slightly higher than those obtained by
directly distilling the soot with caustic soda. The discrepancy is
probably not due to the existence of non-ammoniacal nitrogen in the
soot, but to the raw soot not getting readily wetted by the alkaline
solution. Eleven samples were collected and examined with the fol-
lowing results.
Amongst samples taken from dwelling houses, no relation was found
between the nitrogen content and either the excellence of the draught
in the chimney or the percentage of ash in the soot.
Flue dust of a characteristic reddish colour from a tall boiler
chimney was found to contain only 0"5 per cent, of nitrogen and 75 per
cent, of ash. A reddish colour in itself however is no indication
of a low nitrogen content, since soot from a kitchen chimney with
5-4 per cent, of nitrogen had a distinctly reddish tinge.
Flue dust from the Cambridge Rubbish Destructor, similar to that
from the London Destructors used extensively upon the hop-fields of
Kent, contained no nitrogen and was composed almost entirely of
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inorganic matter, mostly oxides of aluminium and iron with calcium
carbonate.
A sample of soot consisting of flakes of tarry matter from a wood fire
was found to contain 64 per cent, of nitrogen, a distinctly high value.
It seems most probable that the nitrogen content of soot from
dwelling houses depends chiefly on the kind of coal burnt. Since soot
as sold is made up of a little from one house and a little from another,
it would be of small utility to investigate this point.
The following table shows a relation between the nitrogen content
and the weight per bushel of the soots examined. It further indicates
that there is some loss when the soot is allowed to stand in a loose heap,
as in the case of the three mixed samples. A small amount of ammonia
was found to be given off when air was drawn through a tube containing
soot.
Type of soot
From Kitchen chimney
From SittiDg Boom chimney ...
From Kitchen chimney
From coal aud wood fire
From dwelling houses (mixed)...
From low cottage chimney
From dwelling house {mixed)...
From dwelling houses (mixed)..,
From 40 ft. boiler shaft
Percentage
of nitrogen
no
5-5
5-4
4-5
3-6
3-14
2-9
2-7
•5
Lbs. of soot
per bushel
loosely packed
9
18J
23
26
29
33
28
27
47
Lbs. of nitrogen
per bushel
of soot
1-0
1-0
1-2
1-2
1-0
1-0
•8
•7
•23
It has been generally accepted by farmers that a light soot is the
best; this is well borne out by the above table. This points to the
conclusion that soot should be bought by volume and not by weight,
for then the buyer is more likely to get an approximately constant
quantity of nitrogen per bushel. Further if soot has been adulterated
with ashes or grit this will have less effect upon the volume than upon
the weight. Nitrogen in the form of readily available plant food is
worth about sixpence a pound, hence a bushel of fresh light soot is
worth about sixpence from its fertilising value alone, regardless of its
beneficial action upon the soil and its special power of deterring the
visits of insect pests.
The analyses were made in the School of Agriculture at the
suggestion of Professor T. B. Wood, to whom and to Mr F. W. Foreman,
I desire to express my thanks for advice.
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